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thin films into patterns by 
whereof are formed banks of 
be coated partitioned by sa 
when width of sai 
thereof is made c (|mn) , . wid 
made b (jiiti) , and ink jet li 
material forming thin film 



CLAIMS 

A thin film patterning substrate,' used for^ forming 

an ink jet method,^ on surface 
a -prescribed height and areas to 
:.d banks, characterized in that: 
<i bank is made a (|im) , height 
:h of said areas to be coated is 
quid droplet diameter of liquid 
is made d (|^m) , said bank is formed 



so as to satisfy relationship d/2 < b < 5d, 

2. The patterning sibstrate according to claim 1, 
characterized in that said banks are formed so as to satisfy 
relationship a > d/4, 

3. The thin film element according to claim 1 9r, 
characterized in that said banks are formed so as to satisfy 
relationship c >.t 0 (where t 0 (|am) is film thickness of thin 
film layer) . 

4. The thin film p 



formed so as to satisfy re 
5. The thin film p 



©4 



surfaces of said banks a] 



tterning substrate according to an y. 



o ne of claim^f 1 tro "3, characterized in that said banks are 



lationship c > d/2b. 

tterning substrate according to an^i 



AG of claim^f 1 -bo 4 *, characterized in that at least upper 



formed of an organic substance, 
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6. The thin film patterning substrate according to d£ty 
<5lie or claim^ 1 t o 4 ? characterized in that upper surfaces and 
side surfaces of said banks are formed of an organic substance, 

7. The thin film patterning substrate according to e**y 
one of claim^ 1 -feo 4% characterized in that said banks are 
formed in two layers comprising a lower-layer inorganic 



substance and an upper-layer 



organic substance . 



8 



The thin film patterning substrate according to 



claim 7, characterized in that said banks are formed in two 
layers comprising a lower-lay^er inorganic substance and an 
upper-layer organic substance;, and at least side surfaces of 
said inorganic substance are not covered by said organic 
substance . 

9. The thin film patterning substrate according to any* 
o no of claim^f 1 "to — 8, characterized in that said areas to be 
coated are of an inorganic substance. 

10. The thin film patterning substrate according to any - 

erized in that upper surfaces of 
have liquid droplet reservoir 



erne of claim^ 1 £o — 9% charact 
upper portions of said banks 
structures. 



11. The thin film patte 
o^ ne o*fr claim^ 5 to — ItT, charac: 
is performed so that angle oi 
surface forming said banks if 



rning substrate according to e-»y- 
terized in that surface treatment 
contact of organic substance 
50° or greater, angle of contact 



with inorganic substance forr.ing said banks is 20° to 50°, and 




angle of contact of surfac 
said thin film liquid mate 
12. The thin film pat 
claim 11, characterized in 
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e|s of said areas to be coated with 
ial is 30° or greater, 
terning substrate according to 
that said surface modification is 



effected by plasma treatme it. 



13. A thin film forma 
thin films by an ink jet ire 
patterning substrate citec 



tion method 'for forming patterns of 
thod, using the thin film 
in any one of claim^ 1 fee — 



14. A thin film element formed by the thin film 
formation method cited in claim 13. 



15. The thin film e 
characterized in that said 
element wherein organic t 
colors selected from among 
independently patterned. 

16. The thin film e 
characterized in that sai 
wherein organic thin films 
selected from among red, 
patterned. 

17. A display devic 
cited in a ny one of claim 

18. An electronic d 
device cited in claim 17 
device . 



ement according to claim 14, 

thin film element is an organic EL 
in films having light-emission 
red, green, and blue are 



] ement according to claim 14, 

thin film element is a color filter 
that transmit only light-emission 
(jreen, and blue are independently 



comprising a thin film element . 
1 fee— 3r6-. 

splay unit comprising the display 
nd a circuit device for said display 
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9 19. A thin film patterning substrate, used for forming 
thin films in patterns by la dip process or spin-coating 
process, on surface whereof are formed banks of a prescribed 
height and areas to be coated partitioned by said banks, 
characterized in that: 

at least surfaces of said banks are formed of an 
organic substance, and saijd areas to be coated are formed of 
an inorganic substance 

20. A thin film patterning substrate, used for forming 
thin films in patterns by a dip process or spin-coating 
process, on surface wheredf are formed banks of a prescribed 
height and areas to be cocfted partitioned by said banks, 
characterized in that: 



upper surfaces a 
formed of an organic subst 
are formed of an inorganic 
21. A thin film patt 
thin films in patterns by 
process, on surface wherec 
height and areas to be coc 



nd side surfaces of said banks are 
ance, and said areas to be coated 

substance . 
erning substrate, used for forming 
a dip process or spin-coating 
f are formed banks of a prescribed 
ted partitioned by said banks, 



characterized in that: 

said banks are iormed in two layers comprising a 
lower-layer inorganic substance and an upper-layer organic 
substance, and said areas to be coated are formed of an 
inorganic substance . 
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22. The thin film pat 
claim 21, characterized in 



erning substrate according to 
that at least side surfaces of 
lower layer of said banks are not covered by said organic 
substance . 



23. The transistor p£ 
■e-ft e o - f - claim^ 19 -to 22 , cha 
treatment is performed so 
substance surface forming 



of contact with inorganic 



to 50°, and angle of conta 



coated with said thin filn 
24. The thin film pa 
claim 23, characterized ip 
effected by plasma 



tterning substrate according to -say 
racterized in that surface 
:hat angle" of contact of organic 
said banks is 50° or greater, angle 



substance forming said banks is 20° 



^t of surfaces of said areas to be 



treatirJent 



liquid material is 30° or less, 
tterning substrate according to 
that said surface modification is 



25. A thin film formation/method/for forming thin films 



in patterns by a dip process or spin-coating process using the 
thin film patterning .substrate cited in uind uf claim^ 19 

^o— 2-4*. 



26. The thin 
characterized in t3r 
material used in s 



film formation method according to claim 25, 
at value of surface tension of liquid 
id dip process or said spin-coating process 
is 30 dyne/cm or l4ss. 

27. A thin film element formed by the thin film 
formation method cited in claim 25 cw~— 
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28. A display device comprising the thin film element 
cited in claim 27. 

29. An electronic disdlay unit comprising the display 
device cited in claim 28 anq an electronic circuit for said 
display device. 

\ 30. A thin film format 
enclosed by banks with a li 



ion method^for filling areas 
uid thin film material to form 



formation surface under ce 
said surface treatment has 



thin film layers, comprising: 

a bank formation [process for forming said banks of 
an organic material on a ba(nk formation surface configured of 
an inorganic material; 

a surface treatment process for performing a 
prescribed surface treatment on said banks and said bank 

tain conditions wherewith, when 
been performed, degree of non- 
affinity for said liquid thin film material exhibited by said 
organic material becomes higher than that exhibited by said 
inorganic material; and 1 

. a thin film layer formation process for filling 
areas enclosed by banks sibjected to said surface treatment 
with said liquid thin filti material to form thin film layers. 

31. The thin film formation method according to claim 30, 
characterized in that said surface treatment is a reduced- 
pressure plasma treatment wherewith plasma irradiation is 
conducted in a reduced-pressure atmosphere, using as induction 



gas 



ya gas containing fluorine or a fluorine-based compound. 
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32. The thin film formation method according to claim 30, 

characterized in that said surface treatment is an 

i 

atmospheric-pressure plasma treatment wherewith plasma 

I 

irradiation is conducted }_n an atmospheric-pressure atmosphere, 
using as induction gas a gas containing fluorine or a 
fluorine-based compound . 

33. The thin film formation method according to claim 31 
■ or claim 3 €, characterized in that said certain conditions are 
that quantity of said f luprine-based compound is greater than 
that of oxygen, 

34. The thin film fjormation method according to claim 33, 

.d certain conditions are that 

-based compound contained is set at 
60% or less of total quarjtity of fluorine-based compound and 
oxygen « 

35. The thin film formation method according to claim 31 
•fc* — 3^, characterized in that said gas used containing fluorine 
or a fluorine-based compound is a halogen gas such as CF 4/ SF 6 , 



characterized in that sai 
quantity of said fluorine 



or CHF 3 . 

36. The thin film f 



ormation method according to claim 30, 



characterized in that conditions for said surface treatment 
are set so that angle of contact of said liquid thin film 
material for said bank formation surface becomes 20 degrees or 
less . 

37. The thin film [formation method according to claim 30, 
characterized in that conditions for said surface treatment 
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are set so that angle of contact 
material for said bank formation 
greater . 

38. The thin film formation 
characterized in that said bank 
banks into two layers, comprising 
layer. 

39. The thin film formation 
characterized in that said bank 
lower layer film formation proce 
film on said bank formation surfa 
process for forming an upper laye; 
conformity with areas wherein sa 
removal process for etching and 
from areas where said upper laye 
upper layer as a mask. 

40. The thin film formation 
38, characterized in that said b^nk 
comprises a lower layer film fortfia 
lower layer film on said bank fo 
exposing and developing said low£ 
with areas wherein said lower baji 
layer film formation process for 
that covers said lower layer, an<H 
developing said upper layer film 
where said upper bank layer is fo 



of said liquid thin film 
surface becomes 50 degrees or 

method according to claim 30, 
ormation process forms said 
an upper layer and a lower 

method according to claim 38, 
ormation method comprises a 
s for forming a lower layer 
ce, an upper layer formation 
r on said lower layer film in 
d banks are formed, and a 
emoving said lower layer film 
is not provided, using said 

process according to claim 

formation process 
tion process for forming a 
mation surface, a process for 
r, layer film in conformity 
k layer is formed, an upper 
forming an upper layer film 
a process for exposing and 
in conforming with areas 
rmed. 
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41. The thin film formation method according to claim 38, 
characterized in that said surface treatment sets affinity for 
said liquid thin film material in said lower bank layer at or 
below that of said pixel electrode and at or above that of 
said upper bank layer, 

42. The thin film formation method according to claim 38, 
characterized in that conditions of said surface treatment are 
set so that surface of sale upper bank layer subtends an angle 
of contact with said liquic thin film material of 50 degrees 
or greater. 

43. The thin film foimation method according to claim 38, 
characterized in that conditions of said surface treatment are 
set so that surface of saic lower bank layer subtends an angle 
of contact with said liquic thin film material that is within 

a range of 20 to 40 degrees. 

44. The thin film formation method according to claim 30 

in that pixel electrodes are 
by said banks, and said liquid thin 

semiconductor material for forming 
element . 

The thin film formation method according to claim 44, 
characterized in that said pixel electrodes are ITO electrode 
films . 

46. The thin film formation method according to claim 30, 
characterized in that said banks are of an insulating organic 



to cla jr m 49 *, characterized 
provided in areas enclosed 
film material is an organic 
a thin film light emitting 
45 



material such as a polyimice 
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47. The thin film fo 
characterized in that said 



mat ion method according to claim 38, 

lower bank layer is either a 
silicon oxide film, a silicon nitride film, or amorphous 
silicon , 



\ form 



48. A display device manufactured by the thin film C y 



formation method cited in any one of 1 claim$ 30 «te — 4^?. 



X 

J 



49. A surface modi 
enclosed by banks formec 
film material, comprisi 

a first proce 
treatment on said subst 

a second ^proc 



50. The surface 



rne surrace mp 
terized in tha 



fication method for filling areas 
on a substrate with a liquid thin 
Lijig : 

ifs for performing an oxygen gas plasma 

rate whereon said banks are formed; and 
:fess for performing thereon, 
consecutively, after saLd first process, a fluorine-based gas 
plasma treatment. 

edification method according to claim 
49, characterized in that plasma treatment in at least either 
said first process or said second process is an atmospheric- 
pressure plasma [treatment] conducted under atmospheric 
pressure , 

51. The surface Modification method according to claim 
49, characterized in tiat plasma treatment in at least either 

said second process is a reduced- 
pressure plasma [treatment] conducted under reduced pressure, 

52. A surface modification method for filling areas 
enclosed by banks formed on a substrate with a liquid thin 
film material, comprising: 



said first process or 
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a process for perf 
treatment on said substrate 



orming a fluorine-based gas plasma 
whereon said banks are formed. 



53. The surface modification method according to claim 



52, characterized in that sa 
pressure plasma [treatment] 



lid plasma treatment is a reduced- 
performed under reduced pressure. 
54. The surface modification method according to a**y— one 
-o-f- claim^ 49 bo — ErS, characterized in that said substrate is an 



inorganic substance. 

55. The surface modifi 
0if claim^ 49 Iru 53, characte 
formed on said substrate, at 
banks are formed of an organ 

56. The surface modifi 
claim^ 4 9 to — 59-, characte 



said banks are formed of an 

57. The surface modifi 
p<f claim^ 4 9 L u 53, characte 



nation method according to ^ft-y—otte 
rized in that, in said banks 

least upper surfaces of said 
Lc substance . 

nation method according to any one 
rized in that, in said banks 



formed on said substrate, upper surfaces and side surfaces of 



Drganic substance . 

nation method according to any ono 



rized in that, in said banks 
formed on said substrate, said banks are formed in two layers 
comprising a lower layer inofrganic substance and an upper 
layer organic substance 

58. The surface modification method according to a-ny one . 
p£ claim^ 49 iTo 53, characterized in that, in said banks 
formed on said substrate, sajLd banks are formed in two layers 
comprising a lower layer [injj organic substance and an upper 



layer organic substance, ar/d at least side surfaces of said 
inorganic substance are not covered by said organic substance, 



icat ion , according to claim 54, 
rate surface formed of said 
to exhibit liquid affinity, 
ication method according to any one 
erized in that surfaces of organic 
s are made to exhibit liquid 



59. The surface modif 
characterized in that subst 
inorganic substance is made 

60. The surface modif 
p<f claim^ 55 t o 5 8 *, charact 
substance forming said bank 
repellency 

61. The surface modification according to claim 60, 
characterized in that surfaces of organic substance forming 
said banks are Tef lon-treatied, 

62. The surface modification method cited in any one of 
claim|£ 49 ^o — 64, characterized in that surfaces of organic 

s are made to exhibit liquid 
substrate formed of said inorganic 
substance is made to exhibit liquid affinity. 

63. The surface modification method according to claim 

59, characterized in that angle of contact of said liquid thin 
film material for said substrate surface is 30 degrees or less. 

64. The surface modification method according to claim 

60, characterized in that angle of contact of said liquid thin 



substance forming said ban 
repellence, and surface of 



film material for surfaces 
banks is 50 degrees or gre 



of organic substance forming said 
ater. 

65. The surface modification method according to claim 
62, characterized in that angle of contact of said liquid thin 
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gf£ claimg? 49 Lu 65} charact 



67. A thin film forma 
enclosed by banks formed on 
film material and forming a 
a process for fil 



cited in any orre o ~ f claim^ 



trate surface is 30 degrees or less, 
substance forming said banks is 50 



film material for said subi; 
and for surfaces of organic 
degrees or greater. 

66. The surface modification method according to - any oR - e 

erized in that angle of contact of 
said liquid thin film material for said substrate surface is 
30 degrees or less, for surfaces of lower layer forming said 
banks is 20 to 50 degrees, and for surfaces of organic 
substance forming said uppe|r bank layer is 50 degrees or 
greater , 



:ion method for filling areas 
a substrate with a liquid thin 
thin film, comprising: 




. Ling said areas enclosed byf sand 
banks on said substrate subjected to surface modification as 

19 -to — 6-6* with said liquid thin film 
material by an ink jet method, immediately after said surface 
modification . 

68. A thin film formation method for filling areas 
enclosed by banks formed on a substrate with a liquid thin 
film material and forming a thin film, comprising: 

a process for filling said areas enclosed l^y' sand 



banks on said substrate subjected to surface modification as 
cited in any ono o# claim^ '9 , feo 66 - with said liquid thin film 
material by a spin-coating nethod or dip method, p1t , . 
immediately after said surfc ce modification. 
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fVPCej) a di splay device comprising a thin film or films 
formed by the thin film formation method cited in claim^6^^ 



eia-ini 68 . 

Yt? 70. The display devi 
characterized in that said 

71. The display devi 
characterized in that said 
element . 

72. A manufacturing 
a thin film or films are f 



<;e according to claim 69, 
display device is a color filter. 
:e according to claim 69, 
display device is an organic EL 

nethod for a display device wherein 
ormed by the thin film formation 



method cited in claim 67 «e r '- claim GQ 



73. The display device manufacturing method according to 



claim 69, characterized in 
filter. 

74. The display devi 
claim 69, characterized ir 
organic EL element. 

75. The patterning 
characterized in that hor 
said^iJanlcls is circular or 

A thin film pat 
and—banks formed on said 




that said display device is a color 

ce manufacturing method according to 
that said display device is an 



substrate according to claim 1, 
zontal shape of portions enclosed by 
elliptical. 

erning substrate having a substrate 



substrate in a prescribed pattern, 
characterized in that openings in said banks are formed in a 
ring shape, 





eni 



o i 



77. The patterning 
characterized in that op 
circular or elliptical shabe 

78. An EL element ha 
prescribed. pattern shape 
a light emitting material 
characterized in that shap 
formed in a ring shape 

79. The EL element a 
in that shape of opening i 
elliptical . 

80. (additional) A 
filling areas enclosed by- 
thin film material, charac 

a series of sur 
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sjubstrate according to claim 76, 
ngs in said banks are formed in a 



ving a substrate, banks of a 

said substrate, and thin films of 
i.n areas enclosed by said banks, 
b of openings in said banks is 

:cording to claim 78, characterized 
said ring shape is circular or 



em 



performed uniformly over 
whereon said banks are fo 
non-affinity of 
film material is raised re 
said banks. 



surface modification method for 
)anks in a substrate with a liquid 
:erized in that: 
ce modification treatments is 
tire surface of said substrate 



fa 



ritied; and 

)ank surfaces for said liquid thin 
ative to that of surfaces between 



